The object of the studies was to assess the effectiveness of the product Olejan 85 EC (85% rapeseed oil) against the disease casual agents of powdery mildew, rust, leaf spot and grey mould. Depending on a casual agent, Olejan 85 EC at the concentration of 1% was used for 2-6 spraying treatments at 7-day intervals.
INTRODUCTION
Olejan 85 EC (85% rapeseed oil), is recommended as an adjuvant, i.e. an auxiliary substance, in a form of liquid for use in a combination with working solutions of some plant protection products. In the experiments carried out on roses, it was shown that the oils Atpolan 80 EC and Olejan 85 EC at a concentration of 0.3% could be used as additional components to working solutions, in order to reduce the dose of the emulsion fungicides recommended for controlling of powdery mildew and black spot by 30-50% (Zdonek et al. 1986; Orlikowski and Wojdyła 1995; Wojdyła 1998; Wojdyła 1999) . Literature data also indicated a high efficacy of the oils used individualy (without mixing them with fungicides) in controlling disease fungal casual agents (Dell et al. 1998; Ko et al. 2003; Picton and Humer 2003; Wojdyła 2000) . Northover and Schneider (1993) demonstrated the efficacy of 99%, and even higher, of corn, rapeseed, soya, sunflower and grape oils used preventively or curatively to control Podosphaera leucotricha (powdery mildew) on apple trees. Azam et al. (1998) reported that 0.5% rapeseed oil used to control Uncinula necator on grapevine was as effective as sulfurbased fungicides and fenarimol. In the case of controlling Diplocarpon rosae on roses, a high efficacy of the tested oils, including rapeseed oil, was found when they were used in a mixture with NaHCO 3 (Osnaya- Gonsalez and Schlösser 1998) . In particular, as a result of using 1% rapeseed oil with 1% NaHCO 3 , the area of necrotic spots was reduced 4.8 to 89 times, and the number of conidia formed on the spots was lowered 11.4 to 15.5 times, depending on an experiment. The author's own studies, carried out over many years, have also shown a high efficacy of mineral and vegetable oils used at concentrations of 0.25-4% in controlling of powdery mildew of rose (Sphaerotheca pannosa var. rosae) (Wojdyła 2002) , black spot of rose (D. rosae) (Wojdyła unpublished) , willow rust (Melampsora epitea) (Wojdyła and Jankiewicz 2004) , and grey mould on rose (Botrytis cinerea) (Wojdyła 2003) .
The aim of performed experiments was to evaluate the efficacy of Olejan 85 EC in controlling the fungal casual agents of powdery mildew, leaf spot, rust, and grey mould.
MATERIALS AND METHODS

Control of powdery mildew
Trials were done on roses and pansy. Roses cv. Monika grown in a plastic tunnel were sprayed with Olejan 85 EC at the conc. of 1% 4 times, at 7-day intervals, after the appearance of powdery mildew (S. pannosa var. rosae) symptoms. During the experiment, watering was carried out by directing a flow of water directly onto the substrate. The degree of infection on plants was assessed by a rating scale before applying tested products, after 2 spray treatments, and finally 3 and 14 days after the last treatment (Table 1) .
Seedlings of pansy were planted in 1 dm 3 pots filled with a peat substrate and placed in an outdoor area in container-grown plants. From the time of placing the plants outside until the middle of September, the plants were shaded with agro-fibre mats during sunny days. From the first days of June, the plants were often wetted in the evening so to maintain them in a damp state by overnight. At the same time, pansy plants with powdery mildew symptoms were placed among the healthy plants. Before applying any protective measures, and following 2 spray treatments, and also 3 and 14 days after the last treatment, the degree of infection was assessed by a rating scale (Table 3) .
Control of black spot of roses and leaf spot of pansy
The experiments were carried out on roses cv. Red Berlin and Monika open field grown, and susceptible to black spot. During the course of the experiments roses were watered using a capillary system to prevent the applied agents from being washed off the surface of the plants during sprinkling. When the symptoms of black spot (D. rosae) were found on plants -6 spraying treatments were performed at 7-day intervals, with Olejan 85 EC at the conc. of 1%. Before performing treatments, and after 3 spray treatments, and then 3 and 14 days after the last treatment, the assessments of infection degree was carried out according to a rating scale (Table 5 ). The experiments with the control Colletotrichum spp. on pansy were done on the some plants, as with the powdery mildew investigation and infection degree was carried out according to a rating scale ( Table 7) .
Control of chrysanthemum and willow rusts
Seedlings of chrysanthemum cv. Melba, susceptible to Puccinia horiana, were planted in 1 dm 3 pots filled with a peat substrate. The plants were placed in a greenhouse on window sills covered with capillary mats. A chrysanthemum plant with symptoms of rust sporulation was placed among healthy, newly-planted plants. In order to ensure air humidity above 90%, favourable to pathogen development, the sills were covered with a thin plastic tunnel. Spraying treatments were performed after the first rust spots were found on leaves, before any telia formation. Chrysanthemum plants were sprayed 4 times at 7-day intervals. The degree of infection was assessed by a rating scale before spraying treatment, 3 and 14 days after the last spraying treatment (Table 9 ). 14 days after the last spraying treatment, the average number and percentage of dried-up telia was also recorded.
Willow trees cv. Iwa growing on a loamy soil in an open field were sprayed twice, at 7-day intervals, with Olejan 85 EC at the conc. of 1% after the first signs of sporulation (clusters of uredinia) of rust (M. epitea) appeared on the underside surface of their leaves. Prior to the experiment, and after two spray treatments, the degree of leaf infection on selected shoots was assessed by a ranking scale (Table 11 ). The assessment also included the average number of uredinia formed on leaves and percentage value of those ones turned brown and malformed.
Control of grey mould
The experiments were carried out on roses cv. Mercedes grown in a plastic tunnel. To increase air humidity, the walkways were frequently sprinkled with water. After the first symptoms of infection were found on flower petals, Olejan 85 EC was used at the concentrations of 0.5% and 1.0% to spray rose bushes twice, at 7-day intervals. Observations of the degree of flower infection were conducted according to a ranking scale before spraying treatments, and then twice, 3 and 14 days after the last treatment (Tab. 13).
In all experiments, plants were sprayed in the morning using 1 dm 3 of working solution per 10 m 2 of surface area. Both the upper and underside surface of leaf blade were thoroughly covered. Depending on the pathogen being controlled, the standard fungicides used included the following preparations: Biosept 33 SL (33% grapefruit extract) and Score 250 EC (250 g/l difenoconazole) (against powdery mildew, leaf spot, rust), and Rovral Flo 255 SC (255 g/l iprodione) to control grey mould.
The experiments were set up in a random block design in 4 replications, with 10 plants (roses, pansy) or 25 leaves (willow) per one replication.
RESULTS AND DISCUSSION
Control of powdery mildew
In the first experiment on the effectiveness of Olejan 85 EC in controlling S. pannosa var. rosae, after the first 10 days the degree of infection of protected bushes with Olejan 85 EC was more than 5 times lower comparing to the control roses (Table 1) . Three days after spraying treatments, no disease symptoms were found on protected bushes with the product. 14 days after the last treatments the mean value degree of shoots' infection was almost 27 times lower.
In the second experiment, 10 days after applied treatments, the degree of the infection of protected bushes with Olejan 85 EC was more than 3 times lower than in the control roses (Table 2 ). And later, 3 and 14 days after the last spraying treatment, the degree of infection on the protected bushes was 39 and 19.6 times lower, respectively. Olejan 85 EC used to control S. pannosa var. rosae on roses was significantly more effective in comparison with the biopreparation Biosept 33 SL and fungicide Score 250 EC.
In the first experiment on the efficacy of Olejan 85 EC in controlling of S. humuli on pansy, after 2 spraying treatments, as well as 3 and 14 days after the last treatment, no disease symptoms were found on the plants protected with this product (Table 3) .
In the second experiment, on the basis of all performed observations, Olejan 85 EC completely inhibited the development of powdery mildew symptoms and caused disappearance of existing mycelium and sporulation of the pathogen (Table 4) . Olejan 85 EC used to control S. pannosa var. rosae on rose was significantly more effective in comparison with the biopreparation Biosept 33 SL and the fungicide Score 250 EC). Author's earlier studies Means in columns, followed by the same letter, do not differ with 5% of significance (Duncan's multiple range test). Disease index: 0 -no symptoms, 1 -up to 1% of plant area covered with mycelium, 2 -1,1 up to 5%, 3 -5,1 up to 10%, 4 -10,1 up to 20%, 5 -over 20% of shoot area covered with mycelium. Explanation -see table 1 Disease index: 0 -no symptoms, 1 -0,1 up to 25% of plant leaves with disease symptoms, 2 -over 25% leaves with disease symptoms, 3 -up to 25% of fallen leaves and rest of the leaves with disease symptoms, 4 -up to 50% of fallen leaves and rest of the leaves with disease symptoms, 5 -from 50,1 up to 90% of fallen leaves, 6 -over 90% of fallen leaves see table 1 Disease index: 0 -no disease symptoms, 1 -from 0.1 to 5% of leaf surface covered with spots, 2 -5,1 to 10%, 3 -10.1 to 25%, 4 -25 to 50%, 5 -more than 50% of leaf covered with spots Disease index: 0 -no disease symptoms, 1 -0.1 to 1% of leaf surface with disease symptoms, 2 -1,1 to 5%, 3 -5,1 to 10%, 4 -10,1 to 25%, 5 -25,1 to 50%, 6 -more than 50% leaf surface with disease symptoms -see table 1 Disease index: 0 -no disease symptoms, 1 -0.1 to 1% of leaf surface with disease symptoms, 2 -1.1 to 5%, 3 -5.1 to 10%, 4 -10.1 to 25%, 5 -25.1 to 50%, 6 -more than 50% leaf surface with disease symptoms -see table 1 also revealed a high effectiveness of rapeseed and sunflower oils in controlling S. pannosa var. rosae (Wojdyła 2002) . The two oils used curatively at a concentration of 1% proved to be more effective than triforine.
Control of black spot of roses and leaf spot of pansy
In the first experiment on the efficacy of Olejan 85 EC in controlling D. rosae, 10 days after the beginning of the experiment the degree of pathogen's infection of rose bushes protected with the product was almost 4 times lower than in the control roses (Table 5 ). Later, 3 and 14 days after the last spraying treatment, the degree of infection of the rose bushes protected with Olejan 85 EC was almost twice lower.
In the second experiment, after the first 10 days, the degree of infection of the rose bushes protected with Olejan 85 EC was 3 times lower than that one of the control roses (Table 6) . And 3 and 14 days after the last spray treatment, the degree of infection on the rose bushes protected with the product was almost twice lower. On the basis of obtained results from it was shown that, Olejan 85 EC had a significantly lower efficacy in comparison with Score 250 EC, and similar to Biosept 33 SL.
In the first experiment testing the effectiveness of Olejan 85 EC in controlling of Colletotrichum spp. on pansy, after the first 10 days the degree of leaves' infection of plants protected with the product was 2.2 times lower than in the control plants (Table 7) . The degree of infection of protected plants 3 and 14 days after the last treatment was more than 3 times lower.
In the second experiment, 10 days after spraying treatment, the degree of infection of protected plants with Olejan 85 EC was 2.4 times lower than in the case of control plants (Table 8 ). The degree of infection of the plants protected with the product, 3 and 14 days after the last treatment was more than 3.6 times lower. In both experiments, Olejan 85 EC showed a significantly lower efficacy compared to Score 250 EC.
Control of chrysanthemum and willow rusts
In the first experiment on the efficacy of Olejan 85 EC in controlling P. horiana on chrysanthemum, after 3 and 14 days from the last spraying treatment, the degree of infection of the plants protected with the product was more than 2.3 times lower (Table 9) . A four-times lower number of telia was found on leaves sprayed with Olejan 85 EC, and more than 58% of them turned brown and were malformed.
In the second experiment, 3 and 14 days after the last spraying treatment of chrysanthemum plants, it was found that the infection degree of protected plants was two times lower (Table 10 ). The leaves sprayed with Olejan 85 EC revealed 3.4 times smaller number of telia, and over 70% of them were brown and malformed. In both experiments, basing on all the observations, Olejan 85 EC showed a significantly lower efficacy than Score 250 EC.
In the first experiment on the effectiveness of Olejan 85 EC in controlling of M. epitea on willow, the degree of infection of the plants protected with the product, 3 and 14 days after the last treatment, was 2.3 and 3.1 times lower, respectively (Table 11 ). The number of uredinia found on the leaves sprayed with Olejan 85 EC was almost 2.7 times lower, and more than 23% of them were malformed and turned brown. In the second experiment, 3 and 14 days after the last spraying treatment of willow, the degree of infection was found to be 2.3 and 2.9 times lower, respectively, on plants protected with Olejan 85 EC (Table 12 ). The leaves sprayed with the product showed a smaller number of uredinia, and more than 74% of them were already brown and malformed. Olejan 85 EC was significantly less effective in controlling of willow rust than the fungicide Score 250 EC. The results of earlier experiments also revealed a high efficacy of Olejan 85 EC in controlling willow rust (Wojdyła and Jankiewicz 2004) . The product, depending on its concentration, caused a 2-to-14-fold reduction in the formation of uredinia clusters, about 10-61% of them were brown and malformed. Similar studies performed on geranium plants confirmed a high efficacy of Olejan 85 EC in controlling of P. pelargonii-zonalis (Wojdyła 2005) . The author reported that the product at the concentration of 1% applied 4 times at 7-day intervals caused an almost two-fold reduction in the number of uredinia, 23% of them dried-up, in comparison with the control plants.
Control of grey mould
In the first experiment on the efficacy of Olejan 85 EC in controlling of B. cinerea on rose, 3 and 14 days after the last spraying treatment the degree of infection of protected bushes with the product at the conc. of 0.5% was over 1.7 times lower than in the case of control plants (Table 13 ). The degree of infection of the bushes protected with Olejan 85 EC at the conc. of 1% was more than 2.2 times lower in comparison with the control bushes.
In the second experiment, after 3 and 14 days from the last treatment, the degree of infection of the bushes protected with Olejan 85 EC at the conc. of 0.5% was more than 1.7 times lower than in the control plants (Table 14) . In the case of bushes protected with Olejan 85 EC at the conc. of 1% the degree of infection was 4.4 times lower after 3 days and 1.9 times lower after 14 days after the last treatment in comparison with the control. Increasing the concentration of Olejan 85 EC resulted in a significantly higher efficacy of the preparation. The product proved, however, to have a significantly lower efficacy in controlling of grey mould than the fungicide Rovral Flo 255 SC. A similar efficacy of the preparation was shown in the case of rapeseed oil used at the concentration of 0.25-2% in protecting rose flower petals against B. cinerea (Wojdyła 2003) .
